In a previous paper (Cecil & Ogston, 1948) we have described experiments directed to improving and testing the accuracy of the ultracentrifuge, using lactoglobulin as a test substance. We satisfied ourselves that we could measure sedimentation constants correct to 0-5 %. Lactoglobulin was used as a working substance in those experiments; we describe here some further experiments on its sedimentation and diffusion. EXPERIMENTAL Materials. Three preparations of lactoglobulin were made from different samples of milk. Preparations 1 and 2 were made by the method of Palmer (1934) . Preparation 3, made by a combination of the methods of Palmer and of S0rensen (1939), was found to be as homogeneous as preparations 1 and 2, but was obtained in greater yield and with less labour. The method was as follows:
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Fresh milk, warmed to 300, was cleared ofcream by means of a de Laval centrifuge, using the 38 mm; gravity ring; 39-2 g. of solid (NH4),SO/100 ml. of milk were added. The precipitate, containing the casein and some whey globulins, was granular and filtered easily. A further 11-6 g. (NH4),SO, were added per 100 ml. of filtrate, and the precipitate, after leaving to settle overnight, was then easily separated by filtration. It was dissolved in the minimal volume of water. Dialysis at pH 5-8 was found to give no precipitate; the pH was, therefore, adjusted directly to 5-2 by dialysis against acetate buffer. Dialysis against glass-distilled water then led to crystallization.
Recrystallization was in all cases performed by dissolving the crystals in dilute NaCl solution and dialyzing against glass-distilled water. Insoluble material,-when present, was removed by centrifuging and any adjustment of pH required was obtained by dialysis against buffer. The preparation of solutions and determination of protein concentration have been described in the previous paper (Cecil & Ogston, 1948) . Sedimentation measurement8. These were made over a range of concentrations using preparation 1, in 0-M-NaCl, 0-1 -Na acetate and 0-04m-acetic acid, and measurements were made also in buffers containing 0-I m-NaCl, 0-hi-Na acetate and O-OlM-and 0-2m-acetic acid respectively. Assuming a pK of4-74 for acetic acid, the pH values ofthese buffers were 5-14, 5-74 and 4-44 Ogston & Philpot (1948) . None of these proved to be quite homogeneous, by the criteria described by Ogston (1949) which were based on the relative positions ofthe interference bands arising from the diffusion boundary, in spite of exhaustive recrystallization and dialysis against buffer. However, Ogston (1949) has shown that itis possible to correct for the effects of heterogeneity on the apparent diffusion constant. Table 2 gives the apparent and corrected diffusion constants obtained in buffer at 200, and the values of the diffusion constant corrected for the effect of buffer salts (Dso corr.).
RESULTS AND DISCUSSION
The sedimentation constant. The mean value of S20 (corr.) (Cecil & Ogston, 1948 ) for a protein concentration of 1 g./100 ml. was 2-81 x 10-13; extrapolation to zero concentration gives a value of 2-83 x 10-1a (Fig. 1) . These values agree with,previous measurements on another preparation of lactoglobulin made in this laboratory, but they disagree seriously with the results of Pedersen (1936) .
Pedersen obtained mean values of 3-12 x 10-13 in the range 'pH 5-52-7' and 2-95 x 10-13 in the range 'pH 1-5' at concentrations of 1 g./100 ml. and less. He does not give the exact compositions of his buffers, but in describing diffusion measurements, he quotes 5-0 as the pH of a buffer containing 0-2M-sodiumchloride, 0-038M-sodiumacetate and 0;012m-acetic acid. On this scale, our 'pH 5-14' buffer would have a pH of 4-9. This difference stresses the inconvenience of quoting pH values without giving the exact compositions of the solutions used (see Ogston, 1947) . However, since we have found a fall of sedimentation constant on lowering the pH and no increase on raising it, it appears that our 'pH 5-14' falls within the range of conditions 'pH 5-2-7' of Pedersen, and that our value ofthe sedimentation constant is, therefore, to be compared with his value of 3-12 x 10-13.
The very large difference between these resultsnearly 10 %-requires explanation. It might possibly arise from differences in the samples of lactoglobulin used by us and by Pedersen. Thus Bull (1946a) below the actual cell temperature, and that a similar error has affected the Uppsala measurements. We have given reasons for believing (Cecil & Ogston, 1948 ) -that we know the error of our rotor thermocouple (-1.00) to within 0-1°and that no other systematic error affects our results.
The diffusion constant. The values which we have obtained (Table 2) are not quite as consistent as might be desired, although some of the variation is due to variation of the degree of homogeneity in different samples, for which correction has been made; this correction in no case amounts to more than 2 % and is believed to be a reliable one. The mean value of Dg0 (corr.) at 1 g./100 ml. is 7-70 x 10-7 and at infinite dilution 7-82 x 10-7. These values differ considerably from those of Polson (1939) who obtained values of D20 (corr.) between 7-10 and 7.27 x 1o-7 at a concentration of 1 g./100 ml. Our method (Coulson et al. 1948) has given values in good (Johnston & Ogston, 1946) and 35,020 + (S.D.) 140 (Bull, 1946a This wide variation of values is unsatisfactory. Errors may in some cases (as that of the sedimentation constant) have arisen from technical factors in the measurements; in others, variation may have been due to the treatment of the material during preparation, as is suggested by the data of Pedersen (1936) and the findings of Bull (1946a) . It is difficult to decide which is the true value for the molecular weight; the most reliable determinations by X-ray diffraction favour a value near to 36,000, and our measurements on material which was very nearly homogeneous support this. The possibility exists, however, that lactoglobulin is not a material whose physical constants have unique values. SUMMARY 1. Measurements of the sedimentation and diffusion constants of lactoglobulin are described. The values, extrapolated to infinite dilution, are S,,0(corr.)=2-83 x 10-13 andD20(corr.) = 7-52 x 10-?; these differ considerably from other databut combine to give a molecular weight of 35,400. Other reliable values of the molecular weight agree with this.
2. The causes of differences between measured values ofthe constants oflactoglobulin are discussed.
